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The technique of semi-fluidization has been briefly reviewed and the correlations developed for the prediction 
of minimum and maximum semi-fluidization velocities for the gas-solid systems are presented. Based on the 
two correlations, two nomographs have been prepared for rapid estimation of the values of velocities. The 
accuracy of the nomographs has also been given. 

maximum semi-fluidization velocity. Fan, et al 3,4 

studied both liquid-solid and gas-solid systems involving 
close size range of particles. They suggested a dimen­
sionless correlation for the formation of semi-fluidized 
bed in terms of minimum fluidization, semi-fluidization 
and maximum semi-fluidization velocities. Based on 
theoretical considerations, Poddar and Dutt5 reported 
equations for predicting the minimum and the maximum 
semi-fluidization velocities for liquid-solid systems. Roy 
and Sarma6 have given correlations valid for liquid 
solid systems for the direct prediction of the maximum 
semi-fluidization velocity where from the minimum semi­
fluidization velocity can be calculated. Two nomographs 
have been suggested7 based on the above correlations. 
Little work on gas-solid semi-fluidization however, has 
been reported. Two correlations for the direct predic­
tion of the maximum and the minimum semi-fluidiza­
tion velocities have been developed8,9 related with sys­
tem parameters. Thus 

(i) For maximum semi-fluidization velocity (Gmsf), 
the correlation suggested is 

INTRODUCTION 

Semi-fluidization is a new and novel technique of con­
tacting solids with fluid. This can be viewed as a com­
bination of batch fluidized bed at the bottom and fixed 
bed at the top. Such a bed can be obtained by providing 
sufficient space for the free expansion of the bed and 
then arresting the escape of the particles out of the system 
by means of a top restraint. A bed of this nature has the 
unique advantage2 that it combines the merits of packed 
as well as fluidized bed, which are essential for the design 
of mixed and tubular (MT) reactors1. 

MINIMUM AND MAXIMUM SEMI-FLUIDIZA­
TION VELOCITIES 

Minimum semi-fluidization velocity is the fluid velo­
city at which the first particle of the bed touches the top 
restraint. The velocity at which all the particles of the 
bed accumulate below the top restraint is defined as the 

With air as the fluidizing medium the equation 
reduces to 

(ii) For minimum semi-fluidization velocity (Gosf) 
the equation is . 

Based on the above two equations, the two nomo­
graphs have been prepared for rapid estimation of the 
maximum and minimum semi-fluidization velocities with 
the help of (Figs 1 and 2). 
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ACCURACY OF THE NOMOGRAPHS 

The values found from the nomographs were com­
pared with the respective values obtained by the other 
two methods, namely, from the equations and the actual 
experiments. The percentage deviations were also calcu­
lated. 

CONCLUSION 

The values of minimum and maximum semi-fluidiza­
tion velocities obtained from nomographs compare 
favourably well with the calculated and the experimen­
tal values. The deviations were less than 9 % (Tables 1 
and 2). 
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